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Power changes have been identified as a frequent 
and unintended consequence of the implementation of 
computerized physician order entry (CPOE). 
However, no previous study has described the degree 
or direction of power change, or even confirmed that 
such a relationship exists. Using a validated, 
standardized instrument for measuring personal 
power we collected data from 276 healthcare 
workers in two different hospitals before and after 
implementation of CPOE. We identified a significant 
correlation between power perceptions and attitudes 
toward CPOE.  Examining the direction of change by 
healthcare position, we found that the power 
perception values decreased for all positions and that 
attitudes toward CPOE varied based on use of the 
system.  Understanding the relationship between 
power and CPOE is the first step in enabling systems 
developers to change the direction of power changes 
from negative to positive.
Introduction:
The implementation of computerized provider order 
entry (CPOE) across the health care system has been 
slow in realization1. In addition to the inherent
financial burden, a significant cause for this delay is 
the high number of system failures resulting from 
clinicians’ resistance2,3. Changes in workflow and
communication, time demands, system complexity, 
and changes to power structures have all been 
identified as consequences of CPOE systems that can
cause resistance among clinicians4-6.  Of these, we 
believe that changes in the power structure can be 
particularly far-reaching. While learning a new 
method for performing tasks can be temporarily 
disruptive, it is a common occurrence with relatively 
short-term consequences7,8. In contrast, changes in 
one’s perceived power in the workplace can be both 
personal and profound9,10, and therefore are more 
likely to trigger great concern and strong resistance11.
In previous qualitative studies, physicians have stated 
that they felt there was a change in the power 
structure after CPOE implementation4,6,12. To our 
knowledge, no previous study has addressed power AMIA 2008 Symposium Prchanges among other healthcare professionals, 
including nurses, unit secretaries/health unit 
coordinators (HUCs), and physician extenders. 
Because order transcription, verification, and 
communication also represent a substantial portion of 
their work processes, changes in the power structure 
resulting from CPOE directly affect them also.
Since the implementation of information technology 
in business has already been shown to cause changes 
in organizational, power structures13-15, it is 
reasonable to believe that workers not directly 
involved in the unit workflow (e.g. medical coders, 
medial records personnel, and hospital 
administrators) can also experience power changes. 
Therefore, physicians are not the only group affected 
by power changes as a result of CPOE.
To date, there have been no quantitative studies 
determining the relationship between personal power 
(power that an individual perceives they have in the 
workplace) and attitudes toward CPOE.  The purpose 
of this study was to determine if such a relationship 
exists.  The following questions are addressed in this 
study:
1. Is there a relationship between perceptions of 
power and CPOE attitudes?
2. Do power perceptions and CPOE attitudes change 
after implementation of CPOE? If so, in what 
direction is the change, and do they change in the 
same direction for all types of workers? 
3. Whose power perception and CPOE attitudes 
change after the introduction of CPOE and how do 
they change? 
To answer these questions, we developed the 
Semantic Differential Power Perception (SDPP) 
survey instrument, which has shown to be both
reliable and valid in a previous measurement study16.
Methods
This study is a correlational study that used the 
Semantic Differential Power Perception (SDPP) 
instrument to gather data on power perception, and 
attitudes towards CPOE.  The instrument scores oceedings Page - 36
responses on an 11 point scale ranging from -5 
(negative perceptions or attitudes) to +5 (positive 
perceptions or attitudes) with 0 as the mid or neutral 
point.  Data on various personal characteristics (e.g. 
age, gender, unit type, etc.) were also collected.  Data 
was collected by administering this survey at our 
hospital sites - once before implementation of CPOE, 
and then a second time at least six months after 
implementation of CPOE.
The study was conducted in two mid-western 
hospitals: a 500-bed community hospital and a 144-
bed pediatric hospital. The hospitals implemented 
different CPOE systems using different methods of 
implementation (Epic using Big Bang vs. Eclipsis 
using Phased-In, respectively).
Subjects were contacted via email, and the survey 
was completed online. Participants included HUCs, 
Nurses, Physicians, Physician Extenders, and a 
general category labeled “Other” which encompassed 
hospital personnel that do not interact directly with 
CPOE.  This group included such workers as medical 
coders, billing clerks, nursing assistants, a social 
worker, an administrator, and admitting clerks. The 
same subjects were surveyed before and after 
implementation of CPOE.   A $50 drawing was held 
after each round of data collection at each hospital as 
an incentive to participate.
The independent variable is the introduction of CPOE 
into the work environment. The dependent variables
are the clinician’s perception of her/his personal 
power within the work environment, and her/his 
attitude about CPOE.  
Results for each individual were compared before
and after implementation.  Pre- and post-
implementation data were aggregated using
participant variables including gender, age, position, 
length of time in position, education level, 
employment status (employed by the hospital or 
independent practitioner), area of specialty (ICU, 
Non-ICU), unit structure (Team or Hierarchical) and 
previous experience with an electronic health record 
(EHR). 
Using SPSS v. 15.0©, mean scores for power and 
CPOE attitudes were calculated for each subject.  The 
data was analyzed overall and then separately for 
each healthcare position to determine differences and 
direction of change in the pre-implementation and 
post-implementation scores. In addition, Pearson 
correlations were calculated to determine if a 
relationship exists between perceptions of power and 
attitudes toward CPOE. Since this study surveys the AMIA 2008 Symposium Psame individuals both before and after 
implementation, a repeated measures, General Linear 
Model (GLM) was also performed to determine if the 
differences in the scores over time were significant.
Results
The survey was emailed to a total of 2,801 people, 
representing all hospital staff at both sites. Pre-
implementation, we received 683 responses (24.4% 
response rate) and post-implementation, we received 
276 responses (40% of pre-implementation 
respondents). However, the pediatric hospital 
experienced implementation delays.  Therefore, the 
data collected from the pediatric hospital includes 
only personnel from the two Intensive Care Units 
(ICU) that have successfully implemented CPOE and 
those considered as “Other”. Together, these groups 
represent approximately 25% of the original pediatric 
hospital responses. For both hospitals, only 
individuals who responded both pre- and post-
implementation were analyzed (Figure 1). 
 
Figure 1. Demographics of subjects.
Mean scores for power perception and CPOE attitude 
from the pre- and post-surveys were calculated, and 
then aggregated by position (Figure 2).  Overall, the 
change in the power scores was negative (-0.73 
decrease).  All positions experienced a decrease in 
perceived power, with physicians experiencing the 
largest negative change (-0.94 decrease).
The overall difference in CPOE attitudes was also 
negative, but to a smaller degree (-0.27 decrease).  
All personnel working directly with CPOE 
experienced a negative change, but the “Other” 
group, who did not work directly with CPOE, 
experienced a positive change in their attitude (+0.11 
increase).  roceedings Page - 37
Figure 2. Changes in mean scores for power 
perceptions and CPOE attitudes, overall and by 
position.  All means were in the positive range, so the 
scale shown is from 0 to 5, rather than -5 to +5.
Baseline perceptions of personal power from the pre-
implementation survey were highest for physicians 
and lowest for HUCs.  Pre-implementation baseline 
attitudes toward CPOE were the opposite of power 
perceptions, with HUCs having the highest CPOE 
attitude score and physicians having the lowest. The 
results of the repeated measures GLM show that 
power changes from pre-implementation to post-
implementation are significant (F= 130.30, p<.001), 
as is the case for CPOE attitudes (F= 10.35, p=.001). 
Pearson correlations between personal power and 
CPOE attitude scores were significant both before 
and after implementation. They remain consistent 
from pre-implementation to post-implementation 
(pre-implementation, r=.429, p (two-tailed) <.001, 
and post-implementation, r=.449, p (two-tailed) 
<.001). (Table 1)
Individuals who work with the CPOE system show a 
significant correlation between power perceptions AMIA 2008 Symposium Pand CPOE attitudes, with the exception of the 
Physician Extender group.  Post-implementation, 
power and CPOE attitudes of those who do not work 
with the CPOE system were not correlated (Table 1).
N Pre Post 
Overall 276 .429** .449**
By Position
HUC 24 .594** .485*
Nurse 176 .462** .511**
Physician 42 .395** .621**
Physician Extender 6 .256 -.310
Other 28 .445* .144
**Correlation is significant at the 0.01 level (2-tailed)
* Correlation is significant at the 0.05 level (2-tailed)
Table 1. Correlations between power perceptions and 
CPOE attitudes - overall and by position. 
Discussion
This study is the first to report a quantitative 
relationship between personal power and CPOE 
attitude following implementation, and to describe 
the direction and relationship of these changes.  We 
discuss the results of this study in relationship to the 
original research questions.  
1. Is there a relationship between perceptions of 
power and CPOE attitudes?
A significant positive correlation exists between 
perceptions of power and attitudes towards CPOE.  
This relationship was significant both before and 
after implementation of CPOE. After 
implementation, the effect was limited to those 
subjects who worked directly with the CPOE system. 
For those who did not use the CPOE system, attitude 
towards CPOE and perception of personal power 
moved in opposite directions as a result of 
implementation.
2. Do power perceptions and CPOE attitudes change 
after implementation of CPOE? If so, in what 
direction is the change, and do they change in the 
same direction for all types of workers?
After the implementation of CPOE, perception of
personal power diminished for all subjects, including 
the group that did not directly use CPOE. Previous 
studies in business information technology (IT) 
implementation have shown that IT can and does 
change the power structure in an organization beyond 
those directly involved with the change13.  We expect 
that changes in workflow and communication that 
result from CPOE implementation produce a ripple roceedings Page - 38
 effect, contributing to changes in power even among 
staff not directly involved in the process.  Changes in 
their workflow may occur as a result of new 
communication methods with the clinicians, different 
reporting patterns, or even a difference in the 
appearance of the data they work with.
Attitudes toward CPOE diminished for only those 
subjects that were directly involved with CPOE 
(HUCs, Nurses, Physicians, and Physician Extenders) 
and slightly increased for those who were not directly 
involved with CPOE.  This suggests that CPOE 
causes changes to work patterns for those who use it, 
but over time, positively affects those on the 
periphery who experience the benefits of CPOE such 
as faster processing of orders, more data available,
and fewer errors. 
Changes in power perceptions were larger than   
changes in attitudes toward CPOE for all groups. 
Since perception of one’s own power in the 
workplace can reflect self-esteem and personal 
worth9, this is an important observation. Because 
power diminished for all subjects and the amount of 
change was larger, it would appear that CPOE 
implementation has a greater impact on an
individual’s perception of personal power than on 
their attitude toward the system.  This suggests that 
taking steps to reduce or mitigate the impact of power 
changes will go further toward achieving system 
acceptance than attempting to influence users’ 
attitudes toward the CPOE system.
3. Whose power perception and CPOE attitudes 
change after the introduction of CPOE and by how 
much? 
Not surprisingly, physicians began with a higher 
perception of power and a more negative attitude 
toward CPOE than any other group. Physicians’ 
attitudes and experiences with CPOE systems have 
consistently shown that they perceive CPOE as 
interfering with their work, which sets the attitude 
baseline lower.  However, after implementation, both 
power perceptions and CPOE attitudes became even 
more negative for physicians; in fact they were more 
negative than any other group. This could be a result 
of a self-fulfilling prophecy – “if I expect it to 
interfere with my work, it will”. 
HUCs began with a lower power perception score 
than any other group and had a drop in power 
perception that was only exceeded by the physicians.  
CPOE represents a major change in the HUC’s 
workflow that could translate into a perception of 
decreasing importance or loss of control in the AMIA 2008 Symposium Pworkplace.   However, even with this decrease in 
perceived power, their attitudes toward CPOE 
experienced the smallest degree of negative change.
Paradoxically, the fact that they perceive themselves 
to have less power, they may be more accepting of 
changes they cannot control, viewing the CPOE 
system as a “mandatory” part of their job. Also, since 
their burden of transcribing orders has been 
minimized, the loss of power may be countered by a 
positive change in their workflow.
Although physicians and HUCs experienced the 
greatest decrease in power, their attitudes towards 
CPOE are very different.  Since the effect on the 
physicians’ work was more negatively affected than 
the HUCs, we can assume that they incurred greater 
direct “costs” (e.g. extra time, more work, etc.) 
resulting in more negative attitudes toward CPOE. 
Therefore, the greater the direct net effect CPOE has 
on an individual’s work, the more sensitive their 
attitudes are to the loss of perceived power. For 
example, our Other group who don’t directly incur 
the cost of the new system but receive some of the 
benefits may be more inclined to overlook their
perceived decrease in power.  
Because nurses hold the highest percentage of 
healthcare positions in any hospital, they were also 
the largest group in the study.  We expected that 
nurses would experience an increase in power and 
CPOE attitudes since much of the order clarification 
duty was taken off of their shoulders, but this was not 
the case.  Both power and CPOE attitudes decreased, 
suggesting that the CPOE system has imposed 
another layer of control over their work.  A recent 
study of nurses’ perceptions of the impact of 
electronic health records on their work reflected 
many of the same issues that physicians mention, 
such as more time at the computer and less time at 
the bedside17.
Physician extenders are unique in that they function 
with CPOE in a manner similar to a physician, but do 
not have the same power within the healthcare 
organization as physicians.  However the small size 
of this group precludes more detailed analysis.
Limitations
The pediatric hospital has not yet completed their 
phased implementation that limited our sample to 
only approximately 25% of their population.  
Because the only units implemented at this time are 
ICUs, the sample population is weighted toward ICU 
personnel. Further analysis and hospital comparisons
will resume when data collection is complete.roceedings Page - 39
Another limitation is that participation in the study 
may be biased to those subjects that have and use 
email.  These subjects may be more “computer 
comfortable” than other subjects.  If this were the 
case, it is possible that with more “non-computer 
comfortable” subjects the CPOE attitudes may have 
been lower at the start and the change greater than we 
found in our data.
Future Work
This study lays the groundwork for more detailed 
analysis of the effects of electronic health records and 
CPOE on personal power in the workplace. In the 
future, we expect to use other experimental designs to 
support a causal relationship between CPOE and 
diminished power, to analyze the effect of these 
changes in more detail, and to test possible 
modifications to the process that could mitigate the 
effects of CPOE implementation on personal power.
Conclusion
We demonstrate that a significant relationship exists 
between CPOE attitudes and a healthcare worker’s 
perception of personal power.  We also show that 
power perceptions diminish for all subjects while 
CPOE attitudes only diminished for those that work 
with the CPOE system. For those who work with the 
CPOE system directly, power perceptions diminish to 
a greater degree than CPOE attitudes.  
This study represents a first step toward measuring 
power changes at the individual and organizational 
level during the introduction of CPOE. A more 
complete understanding of these changes could be an 
important component in implementation programs 
designed to minimize the negative effects on personal 
power. In this way, CPOE related power changes 
could be transformed from an “unintended 
consequence” to an “intended intervention”.
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